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lev 'J Mt***r1-4ffifMHM fr-g-triMMMSItatf 

1 ] ±l-4£»Wfil« 1 3, 1 

5 fcJfcjfcU CO^fiKB^ 1 3, -> V a 

*-ffc»*50JJfl LtyvXTjiilCJ: 0XI± SiK4 fcfllffl 
L^Rlc/ft*^ v ? V > ^ttU i 9 '> ') JHtJf 1 9 * 

ittscRtffiJi 13, 15 t&mt (DMifmtfft^zft- 
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frE¥ifl#aM6±KflafcSft, *<r)mmfr\z*s ') Mt 

imxm 2 ] mttmmmm imx&mium'X&m 

it&mt $ *4a^8«?Sftfcv*rft*--oj: 
S ft-O'4 c t ift at + 4**31 l K«©iMMMat 

So 

A, ? >*;w&t>'*'J 7f> £ 9 «*S ft 
Sftfcv»i»ii3&»— oT*4i t Sr#ai: + 4lli*fli2E 

[W*Jl 4 ] ffirfSHtlScfffiEV him £ ft 

wtmxm x <o m& * ft 4 ^ t *#a 1 + 

[18*315 ] miffiv »J Mk*±KJBJfc*ftS*&JKfl; 
■g^i 9*JftSftfcJMffittl*M4:Mt::£trCfc**F 
a t + 4 flf *4l 1 E*o 

[M*j16] #*#*«t, ire**#*«±k»* 
Sft, EP»**r+4itft*Jifc, 
«rE««ui±uj&«$ ft, Mt« tGtrt&nmmm 

mnED3W*^»=a*!>jtT*» i 

So 

2»m® £®m+4 -tt tt-&4 ^ t £!f*at+4fi!* 
si 6 e*w 

«2&*«*5EK£-tr;: t *#at + 4H*3l6E*W> 

[nt*$9j *0M**«±Kimiwts*JBja+4& 

DiTE&tfcMM »: v 'J Mb* *JBJft?-£4 

[fl}*g 1 0 ] mflE v 'J ;Mb*a>«JSftRH±-> V = > 
**fb» * fiJffl Lfz~fv X7»i»: i »j aft * ft 4 - t 
t + 4 l!**S 9 E«W*##i6«01!ifi^fto 

[b8*js i i ] ntrE-> 3 >**fb»t lt S1H4 x 
[is*is 1 2 ] mfia-> u Mb««>j&siB:»«i 

fir S ft 4 C t £!|$a t + 4 Iff *H 9 E««**#»*0 

[W*3U 3] «rE->'JMt«w»JfiSBfiilWEffi:ft 
PSMH frJ&ft L lift, #t£ <b +£«« K£fr £ ft 4 
i t * 1 1- 4 H*# 9 E«W^*flE*ao«lit* 



in** 1 4 ] mmmmm ojgjssRr »i , 

*#L*2a:tt»Blt^at4itCJ:0, l^ii' 
Mt 4|g|5gT-*4 i t »t +4»*:« 9 Eft*)* 

[iii#jr 1 5 ] utEttftaafi •> i ) Mtm zwti&L 

4«H*Mu£fr;:t*#at + 4W*«i 4Eto* 
[»** 1 6 ] **ft»K±»^»jte4« ft 

fc* 1 *$«+4«Hrt , 

ire* 1 iLWimmm t, w-*&«ft^-» <t »j «a s ft 

* 2 saMtav *JK«-r 4sp^ t , 

S ft « 3 i£ttl*K« *: JB« S * 4 S B * * tr 
[11*1117] ^-«ft&«±u»t«*?fMi-4SPg 

t, 

inE*««Uia»«:^]«i-4SBt, 

inrfieteifc|8|g/l ± n •> 'J MfcS * »js 1- 4 tm t , 

WEv u utiii:* 1 <kmm* : ami-z>fm*%ts¥- 

USft^tt* K-kf>* r «i««r«m'1-4«»n-P*4 

[w*«i 9] Htsfiir? 1 itmmnBtmmt. aixw 

Ai^#^ffifiT-.^« u^ff * ft 4 i t a 1 1-4 « * 

[It^Xg 2 0] 91 #«0*»jScnTOaEffltriSU&31 

u«rE* 1 &«aKriWEi3»*SfcS!:T4ia:K*MK 

*tritSr»at , t4IB*3ai 7E«0**(HHO» 

[w*jI2 1] ^E^asBm^ic, MEoaffiira 

*63lT4^ 1 £Wi±fc*2 4««<r»ia+4SB«:!E 
C-g-tf.lt 4r«patt4«*a2 0 EtRO*##«a«> 

[W*3I2 2] HfrEflt2^M«rS2&ffOSM^ 
TW*ilr«kJD ! aL*2&*OjEiBSr s Fi&^i-4lil:R5t 

HK£trdfc*#afc+4n*« 2' 1 Em<o^2g#^e 

[is^ia2 3] #*#««±»;ieai*»jEi-4aK 

t, 

DtEKaS DO ffi i 4 ISPg t , 

«JEKft»fi*±t;-> 'J ^<fc* £«t 4SPg fc , 
ffifE->U *lrJHi:»] **»*»JSt4SBt, 

* 1 *«o*»jsWT«iftiaTi!trEiis 1 &RommL 
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|frSE»l &««0!»K-ClWffilHl»4ra«)jtT4SBi:, 
HttRE!miM*>5L-C&m 1 &Wi±U8 2 

[0 0 0 1 ] 
[0 0 0 2] 

sK'f ^'^JRS ;h.&«Ett«0«J|K14*ffiT3*4*>-C 

ekaFi-i^iitt^ofco lot, is*u 

[0 0 0 3] S5V>7*'<* hit, 9 — i$ tltZ'7 )V 

Nfi£ t itfti:, r ;v 5 - <y a * s -emk 

1 3 2 8 4 8-?- (Yukiyasu Sugano 30 , &m«&6 3 - 
9 9 5 4 6f (Shinpei Iijinia^O , iftPPS6 2-10 

9 3 4 1-?- m^mm) m^ar^i-'y^xuTiu 
[0004] flria^ifcuiftix, ^mus^x^-*^ 

0 t UHifcOBRttaiLt^Sitit-S J: 

±o?«i*»»-c*i)*pjano»«-»±«is* f SE < * «j ttfit 

[0 0 0 5] X, *H#n=»4,970,176 (Tracy 30 

^s*ltv*4 0 ep*>, flJi&Rrincjiftia (« 2 o orja 
t) ■pffjeopsoaEv^gasrisJiL/ca, 400- 

i*:4o 



[0 0 0 6] W&Lfc^fcUJ^i: LTfc, fi& l urn 

wmmn *r >v $ --y a xi± r ;u 5 - ■> a k 

a*£T4£fcMfe§ft^o Hisako OnotHtAJ-S 

.i RofflBE**5 0 orJtti^a^KAl-Si «>iRflEtt**ft 
i: SIS? L 5 0 0 - 5 5 0 "CT-Al-Si Bir^M 
imbn*M&tLXZ>l5m*t>k7jkLtzZttf$>Z> (1990 
VMIC Conference June 11-12, pp. 76-82) 0 
[0 0 0 71 X» fcffl #t?lt 5 0 0 - 5 5 CCOiBjR 
Tft«*3R#L»ttP*ffiJ0^T*^ffi«r«^Lfc (3 
-ay /<# fttfjgg 90104814. 0?-, # M¥ 0 
2-239665 -f) „ ttH^O^ffiKJ: ill* J £j)*p 
»i**-C^ua*{)fi:Tibit4**. Al-Si I#il/J' h 
o-7^ru-->3 > (electro-migration) .Kit LTIiSi 
v , ffiJji1±£jFU X h l/X7-fyu-> 3 y (stress-mi 
grat ion) LT ligiv^Sfittt § 

x , a i m k # * ft fcs i tfh i ttT-a* t- w a * n 4 o t- 

<t OSIHiPWo^TWAI-Si RtWOIftv^ftAI-Si- 
Cuil*-«i#LE**:JBJfi1-4!e.R*«*4 0 
[0 0 0 8] ±EtWUt*»W#*#tr C.S.Park « 

'ilk, fflb&i. *) 'p U&v»iaK-c4>4 5 5 0 tJ-Cft 3 fl-O 

rmMm tmmn ta*str 4 ^ * l ^ 

(Proceedings of 1990 VMICConf erence, June 11-1 
2, pp. 326 -328 ) „ Mi^mi 1 992^8^24 
BWfcmK$nJt#S1*fria««0 7/5 8 5, 2 1 
8-t ( "**#*6*0*flSE«[®iS;^rffi" tt'iiftt 
H90f9fll9 HftftTWMSil^BWMba* 
0 7/5 8 5> 2 1 »««mKT*4) 
tlTv>4 0 HtriBffifa^if^ii-fc7A'5- 1 >A{± x 5 50 

[0 0 0 9] irifiUfc C.S.Park ^W^'ri lei iUi* 1 0 

0 'CWTWl&JST'ifo 500A«7)7;v5-^A L 

^uti^iaaL^i 0.8^/m -e**)?^^? Mt# 

ft 1.0«J»ttP*^KaS**4i4:)S f TSx Yoda D 

dZ«RT*4o C:«3J:t4?iJjSO/j*U, file C.S.Park 
«»«»paiS!:*ttiia»Kp-c*< <OM'L'*r5lv»Tv» 
4 0 

[0 0 10] X, #*#<oaJWSRfT»iai»4:7^5- 
Hi -> > 5") > ^SPgT*?at7ii±^4 i:oft>>ya>i 

«rt o v 'j =r > ist-r- 1 sis ls-^^ * > y * 

4 <D V , 7 ;u 5 r. A Sr -> 'J 3 > T5§l&f □ S « A I -1 %S 

1 JF&BEIWWWfU LT£<fflv»feftT§fc 0 
Li-^c,, iOiift AI-^iSrftfflL^WfltaiBOE 
tt*^j£1-4»fc\ ft 4 5 Ot:W±<7)S«-Cgi^3l1-4 
B^AlJl^Wv 'J 3 >***faSilSi»»*®*; LlttDT 
(4 v 'J n >fe^-^*H«x f 9**,* ^sefi LSi - y y a. 
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- A- (S i -nodu 1 e) mm £ tl BHA fiL^Sffflgft £ If 

[001 1 ] £m$mm t-/^ >&mffi<nmz<r> i o 

^E^.Ui 4A1 * ; W * > ^Si^XliSi -A/a- 

mm <Dffliiw:mmmm&rm-fz>ijm ! fc<kc>tix 

££o£.;IXT^4o flUl*. *@#I^4, 8 9 7, 7 0 
9 -f- (Yokoyama^) IZ imWtfemm t L TSfb^ * - -7 
A H * □ <7) |*)^ \z fmt 4 <b tl X v >4 „ 

X, 4$F?PS6 1 - 1 8 3 9 4 Mo, W , Ti&4 

vm%m-x±mm r iraftf * - * a ®£ <o muz £ 

&4ifA£Jgv'J-'7-i' KJ§£JFM-f 4|&|5££3-tj-|$^Ji 

wxmtfmm-mm- i. *)mfr^tix^z> 0 co^a: 

a*7 ^ V > ?-tz> t iHfeK -> > * v > 4 

[0012] ^.mm^mm^mtT^i ^abs 
ml t wa^tt s- rsj± £ *tnm<v v. t urn z fa± $ -£4 * 

^>ttAi-^)*S:^ti75L^ (#MB3 6 3 - 1 7 6 0 3 

5^% 6 0 5 2t) o x, tJiMmmmtw* 

tic-t&m,' T\Hm*Bf&Ltz&, mil, fft>* mm 

[ooi3] tuseo «t n izimm&mnftHir&mL. 

T )\> \ - V A 7, / W * > i mP<DVr& Z -5 # 

ft&n ic 7 5 - o a se«&® £ *im & 4 £ £1" 4 *g 
ICffM £-£4 .1 i U «t <9 , 7 ;W - »7 A ^/-W * > 

fflfO 2-1 5 9 0 6 5t «&*S-) UliE 
*S*>ig*0|RK, 5fefAl-Si K*J&j£ L, *0±Uitt 
#4A1« *®J8 Lfcft, v > * 'J >■ riflT-<7)Si^ff>0 
WUifrl»it1-4^ffi*ISi*Lrt:o X, S.I.Lee(*«W 
#) KJ:4#B»lftB«»0 7/8 2 8, 4 5 8-^(1 
9 9 2^ 1 3 0 BffiHSii3Bftffi*i+T*4) SO-'* 
S^IlF(±igR^ 07/910, 8 9 4f (1 9 9 2^7fl 
8 BmgI?^^S4>T*4) nil, fiJE C.S.Park 

WTwfciarsM&su «flfcp£ffi*!>:iiT4i£F$&£-f 4 
s i »«» w«f m * Bit + « * u , * s -a- 4 # 
tt^feiirv^. tiriB*s4$ imm% 0 7 / 8 2 

8, 4 5 8f-K$-<<bft£#j£^<£*U;r, jftgoBEIftO 
JP ? 1 / 3 <7)H ? T-, fttt& 7 ;u 5 ^ ^ A ^<aiST* 
1 &m L, Mlfim 1 ttt 5 5 o r 



OtiOfit-e, Si^^tf7;u5-^A-g-^^^L^2 
iliSrlJStSo tt*Ji*«JS1-4i t 

^Rjih^n^c ffie^sttfttbsgo 7/910, 

8 9 4-§-Kj£'<fenfc*ttHJ:« t, SifiK^-^^tf 7;l^ 
<-^A^$r^1*^L, ^:^T\ S\1&frZ$i%^ 
tt»& 7 ;v 5 - >>.a ^ 7 ;u ^ - <y a ^-^Sr mm L TIS^- 

[0 0 14] a*, ItttBMfcJBJSLfcft, 

B*-t 4 tztb iz (i i j n - $r ^JSl mmcn tznb<F>*>*v 

^fb s n7tj£fkKss±T(± 7 )v < - v a m^tD&mm. 

tf'bZ < 4 I), Al-]%Si-0.5%Cu£-££& 6.000Att^1lf 

[001 5] — ^, *aiKKffisn«:v»iett»Kii-ci* 

««<¥H»SiJI*|-CfflJB4:jS* f l&±i-4o 

iiKsst Lra#efb^i'-f ATiN ^Tiw m 
m&?-m,wx'T >u i -<5 a^> -> »j 3 xofetfc^nnRs 

4 0 iOJ:^4:PJHBI4:»ft1-4fc* N Il^v7< 

jttui ►)*a:? : **ToffitiHii»tiitiBfs-a-4* 

ffi#ftf»iiTw4, t£tfcit^7S*N2 7 — — 'J >^XfS 
^*«t=«tB*^4»^tc^a«>»**«iftX*ftl£»l» 

[0 0 16] -ttKi: TiN**#Lfcft, *«»c«ttlS 

^tuz-k^omMizi to 7. 9 y y j > mmmn 

4 D X, IWEtflSIT 2 - 2 6 0 5 2 <O^^J£MK@l 
©*® * M* ftSft 3 -&l«S&a 0» tt 5r ? ■£ 4 0 
L*Lft**^>, TiXliTiN ***L*atJB*:«j3SS-ii:fc 
ft* jRKJttt St*«riiA*«TiN 
•K »*OiRX*nfca*»llftTl»K«*T--«J > 

^■r 4^^®feffiet7!> { ii*n l»4. 

[0 0 17] S£oT, *«BfflB#H» 3K*OKOBEXill 
Aft, 7-->J >^0»«>»3l58IAftair7--'J 
iSS^W^^lcJ; fjTiN Rop»a»tt*«SE<|:i-4o 
il«7-->j >^li^4 5 OtfOiSSf, N 2 #ffl^ 
TT3 0-6 0#OH«fr-r4O#*ja£fcttf,:»iTV* 
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h 0 m 1 l±&ft»g«*:JE?*Lfc&*X££*H*u::» 
10 0 18] H3<±Hl ffiftHIBfi Sri&K -Y * 

4ffi»l*B«*JBJfcL>fcfc, Buffi C.S.Park tjtOtfiSK 
SdVh* < 4:4,, ffioT, SKSI^ilfcT^S-^AJIO 

^07 r * ;u#± < fcjfr-afci), SfttPttSORH::** 

[0 0 19] Ba4~H6«±«fBilfi£*Oi£ttl»MJi»cT 

3L«ttP*SS$*4B*, 3Bftf#4E«JBO*£«r* 
-to H 4 6 X-mm^ 1 J±¥3MM£«, 2 
H^tMtoWK-fcfv^SWL #!ffi#3-3littl«K (BP 
SGK) , $M3^4(ittffcB&J|. £Jffi#3-6liA16- 

r;i/ < AWSP14^>^^«t *7;i/ 5 AJfwsf 
t^l7?:SL > ISI5liAl&ff*iK*L£f*Jt£i!M&l 
L •} SiS* sly*')* ffift. ICfc 19 ffiflftP frfflSI" 
4*&KttttPU#1-4sK'f K8*3?U l2l6(±Al^i^ 

■to 

[0 0 2 0] Hiroshi Nishimura IffiAl 9 y V 

<oiwtcTi4:3j)i»u/w«iiaftuAi*»5 o orT&jsx 

y* 7 * >J v^Lfig* 1 0.5//m 7X^? hJt^ 

1 . 6T h Z> -T t 4 T * - )l tmtb iL X h ti & t ft£ L tz 
( "Reliable Submicron Vias using Aluminum Alloy 
High Temperature Sputter Filling" pp. 170-176, VM 
IC conference , 1991) 0 Hiroshi Nishimura Z&iz&ix 
If, »»P&ifcOlKBliAlfcTi<0R[DU.fc«. tZh 
Al 3T1 Ti^fiKi" 7;i/*-* A fcliiloTft 
< lit -> > *'J > y«5|» 4 5 0 tofigr -> 1; 3 > 

"C, ^fitPTAl3Ti 7& f ^fiS;-rn(df. Alli&1£T-Al3Ti 
fcSirt f g:i£L7;V 5 --JAX/W *>^* I ^i-iDl|g 
1476 f At*o «5A*c,r, Al tTitfRlL.-tiUf. ^jar- 



hlZZ'iv f") >yLtz<<) 3R#ie<Ogi K C. S. Park <75 

[002 1] x, siafi^wafcRi-tafcfcKSit^- 

frtfiAi t g^KiSLA ix ri- 
se i-*J-e-iiji**« o H7l±ffiKfi&*ott#T£jfi3fi 

raia-c, #jffl#-f-'i±» ia4-ia6«>»*i:ra»n, #bb 

1 2 «i*#ft»*> K— tf > rfllt, 3 

(i««R (BPS GUI) , 4(t]£1RMI«eJS, 6(±A1^ 

[0 0 2 2 ] »ttlP-Ci£»l»a!*Olftt«rlPl±$-a:*fc 

k> u litet^e^e ©tit n Mfb»*qf t- * « 

#£Jiffitfcl«SM tr^u^At ©iliHttti&T? 

[0 0 2 3] X; DtrJS Ufc*H1f ttttMS 07/82 
8, 4 5 8^-^*S!|flt{ii^^0 7/9 1 0, 8 9 4f 
K M ^ 3 ft U J: ►) * JBlK-i- 4 K f± , ■ T 

v>**St< 4- L < 4v-> 0 Dipankar Pramanik gflt 

1 7 0"CT-Al-l*Cu OTill»wSl#UfcltBi 
IS* «rl§* Lfcit ^> (ftBB jfcltt ; "EFFECT OF UN 
DERLAYER ON SPUTTERED ALUMINUM GRAIN STRUCTURE 
AND ITS CORRELATION WITH STEP COVERAGE INSUBMICR0 
N VIAS " 1990 VMIC Conference , June 12-13 pp.332 
-334 ) o Dipankar Pramanik ^JiT^cBI^ffi^t- i 
<0 MM <W%±f& S tl Z> T 5 - •> A <7>*l=f-<r>*L $ * 

;i/S->>AWSSIifc*1t«±3R*OBIHKiR*Ji4T^5- 
t7AOifi^<7?^:# s fc?ff«LfcW«K:**£fc friS1- 0 
BP t> > ^* OR*® « ?jl^7Jl'U5A ott^***: § 
(St'T^S A^CO^PXIiT'T >f T*-*' (am 

[0 0 2 4 ] 

M®<75!|f1±«r3cS1-*i:lB]B#lC, 7 ^ 5 - A fc mm 
WM<r> ! &WeL*:ft±.Z-£. S*K «t 0 JBj£**l4 7;v < 
-^AUT-WSfe&SPf^SiJt^liSP^-d:, eftHiOffi 

LTflBPOSatrJ: "3Sfii:t4*iflE8tt 

tltt-t^e tx&h 0 
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[0 0 2 5] *%WOffi«)SWJii!tftl»S«OWtt*:* 
[0 0 2 61 

o«t ^ fc»2kfcBXli-ftfe«>»2Ac&fifl:£-ft «fc »)flME 
SftSJ. l«rEl£tIcl»S*«i»^*J: <9»iR*n-fc» 
1 t£tfcMlS« t ffcfcifeBffcfcft J: "9 tf f& £ ft*:* 2 ffijji 
m&mi *)*JSSft*:«^H-C**i fc^Si Lv*„ 
X> *«9JO-SB«U::.fcfttf, WS'/'JMfcllUil 
ffc-fr* J:<J«JS*ftTv^4*3 iCIttlVSV^fK $ ft * ■ 

[0027] *&wiz£tux\ **flt*«t, mrE^* 
tt*K± n » f3t s ft r t , mn&mwk k mm s ft 
^.-laast, iWE«ak«±t3gfi;$ft, Mb* " 
j£tM*BBfc, fflEia»*?££usa:a:-c48 i &jhh 

[0 0 2 8] llifRH»l±1WK¥*#**a>*W» K- kf 
JfciSE £ ft tz EBB <*> / < * - > M f&8t<fr iz B& « ft ^ ;i/ 
ffcH * * *4 SPSS: ***M*B«OKjfi^jfe*«tt 

tt$ft*o 

[0 0 2 9] *ftWO-»ai*:J:jitf, SiE'/'JMW 
Sr->'J 3>*Bfl:tt*f«fflLfc75X^*iai::.fc OffM 
S*»4o mi's') ^yfcmmt LTI± Sil-4 Xli S 
i 2 H 6 ^«£lf t>ft& 0 *»W«*feW®aH;J:ftlf, fflE 

* 'J > Affile J: »)JKJaS-»i:»*o lWE«:»i»B«S:JK 
fifc Ufc», K£*B'feriI«WKliaE-> ') Mfc«*®« 

[0030] sjE->';MkJi*^ja6Lfc»uii. n&z 
m h -rmwufi k &b * l hUih -> u me* ± n» i & 

xmm Li&t&z-ttz *) ru&iz 
fiSt^-^-tf^o ■z-^zx-oxa, mam i &mm *w>m l 

tzHt. % l fc«o»».£JaT©*«-rliifE* i * 
BMmLtmm l &««oi»R-e«rEia»*:ffl*j£T 
•So X* flirE£t&9&£. fl|[ECn»4-ffli6jtTa*l& 

M±££2&BB&jigj&u m2£mm*m2±m<r> 



o 

[0 0 3 1 ] ftoT, *fcH<Bi£|MifiB*f(]flJU & 
BJiSrJSBi-fttfftBJloaSB^tt^^Sft, IH* 
T«i£a>J:-5*fcBB*0.8Toi -Tm CnDlilWE&BO» 

».«-c*4) o««Tf*iaa+fttf, iOAflFKftttp 

*aK>3i-C e>ft4 0 firESMaaHHlfcii 
i^IfL/;^ *£**<b1**KWfc0.8Tii ~Tm (Tm 

«±*i&BB&Bo»iKj&-c*&) ©iaKT»fir l-*„ 

0.8Tm \XT<F>\&feX'\$T )V K - ^ & %-&&=i-<r>®fbi} t 7F- 
o T*ttP *5££Uffi*!>:fcT 4 C: 75 f HBT* 
t> , TnJ£Jl±oaU£-ei± T ^ 5 - * A * ft 4 

tut*** •» **- frrvf mmt) * ft 4 OT-S i L < 

[0 0 3 2] «rEft«JiliSi«:^tr*a[)ltSi**f ft 

v&mmi&ftizmmir&zbizxt), *^s*®js-t 

f> f^togftiiiax i± -> > > ^it^^ws i ht- 4- % 

•IX-T £ £ t «t o TSi »«>^Si ^ v - )K)9J&« S: Kit 
+ *o MK»2^SSti'|SI-W^^°->'^ , J ^/»Bf| 

lift 3 5 O'CWTt&.&o «TEfil2*JR)Bt®*Ufe«; 

Wt>^S0 i SL^2^Jie<O^ffi^¥tQ'fk1-4W* f Mi L 

[0 0 3 3] *«MO*-##KBOEIMUiffi*«>T>u 

^^XvlcU 7. -y > y|t-HT-^lC v 'J 3 

ft#4o 

[0 0 3 4] 

I^ffl] *»W^fti:J: •}»ja3ftfcSfcffcKB*«±»i 

i. o jfcBPaso«BKWIll«** t »^*1', X»»jS 
mTOK^iaftT?jft«.aU«rE3RBSftfc4«Ji-CMP 

g|S£Si6&-C&*|£-K>J 7D-H^[fi]±$ft x r*3PS6 
Offl3lK*»iBlni-f 4o X> «t »)^k:BBP»S:«i«>3Z:T 

[0035] ^mcoumzi •jjgjssftfcEBsui. 

l»BJl*-»<kil*:l¥ftS*Jtttffi-c*o±n-> 'J ;v^t» 

ft«£*Ott«OJ:^ 4^/<-f ^V^Sftj&'aJt^ftio 
[0 0 3 6] 

[Uli&fiJ] HT, i6ttLfc0ffiK*tf&*»9j *»«»:: 
m^i-4o 08~Hl 0 ti3|E%Wo^«fiEBB©EBJi 

1 1 l±i|i*»B#, #flB#-^- 1 3 liTi i D WfllS ftfc 

m\uMmmm, mm^i sum i»)«*sftfc» 
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2 ffitfettSfli > 1 7 14 ffir KM 2 ffiftK 1 5 

n&mtofj-i-ft-t&mvtom*. #R?.#-t 1 9 «±ifflE»ffc 

ftJB W^Effi* -> 'J MMDS Lfc-> 'J MbH, LT#H8 

[0037] miaia 8 L/j*itwE**»±*w <t ^ 

h t LTtefflL*'<-y * 'J >^LT*lj£ffe(MMI 1 3 

Stci^ TiN £5&3*LTiN <k iJ«j£3*i.Jt*2ffifl*l* 
Mi 5WLfc, >k^-c. AifcSi^ffitMII»*iS»r 
4 5 or- 5 o otoiaK"CN2 w-m%r 

T-3 0 - 6 0 ^^XS^-iiff Lt^o -co 

S£K* «t , ffirE* 2 feffeRg 

S 1 5OfEffiiCTi02*/i»4Ti0NJ:'»)flU«Siifc*^t*iB 
Hi'ffU dOJ^ifcBMtWB l 7 0ffS»;J: ^Alt 

it«i»asw«>ia«tt* f fiTi-*o 
[oo3 8] mmmwtom 1 70^?^/:^ 

fflLSify 3Ui Si2H6-7°7X-7*>Si* Xli SiH* 5->** 
JU4 0.5- 1 5mTorr •) , ^2jl± 1-10 kWf* 

0 , *««>iaffii±ntja- 2ooms 0 •> y Mb 

m&*©BS»C««W*SSJi 5 X 1 0-8TorrfeJlT(C« 
o 0 v n V^K^-fb^li^D-JSHco^HXIi^^"^ * 
'J J'S^jfc+KSi* , H* , SiH* X(4SiH 2 * f^i^ 
7 ->* * 3 -drfco x^-yi"J>m 

OTK^Ii 2 ^wrF-OttttiK J: ») ¥*fls***>»«*R5.iJb 

'J Mfc&SiWftllCTK^*: 1 /uTorr- 5 mTordiicO^BET- 

f7->'A;wa ^Ti02*^«4Ti0N«t tifcSHfc* 
Jf 1 7 wStc^c: 0 , v 'J Mb&SS v ') Mbi 

[0 0 3 9] ceo«t -o (-v'JMtS 1 9 Sr^fiS:?-**^. 

- £ ftfcAl©ai£ift*14*fiJt3-£&£it-cfc < , Al t 

ih-fio HUES' V ML* 1 9*JBJ«LfcffcK, 
^>i*aitt»KAlXliAl^f&*ilil*LE*«3gJa«)fc*fl5 
&RV 2 1 Sr^jSLfco 
[0 0 4 0] BI9«i*ISWOEaJBOTffllc3BftSii4 

— <0»tt*r^ L,' #P.B#-f- 2 3 14 -> 'J 3 >if«<05 
Ifctt* /< y 9 > i^ffitc i 0 JB«3 itfc ■> 'J Mb® * 
^■f o 

[0 0 4 1 ] fl»EH9K^Lfctt«»KJiJi*OJ:}fc 



HI 1 3 1 1 ±(cjg*Lfc 0 E£ 

* U >^atC«t *) 2 - 7mTorr 0>7>l/3*>& 
VI. 5 -5mTorr <D£%%m%TV (COR*, £ftE*l 
UWt4a*Oj3-E*4 0%twfto) , ji**-*? K 
k LT^ffl L, 2 0 CCoa&ttuBSfttfS 0 0-5 0 0 
A/fl-rojKSfJiRTTiN £IiiiL!?£ 5 0 0 A - 1 0 0 
0 A0^2Jd:l4l?.^® 1 5^JfML/j e SiF 4 * 
0.5- 5mTorr 0#ET8&inU # U >^ 

Mia TiNx Si y (TiN-TiSi) ± >3ttfiK? 

ftfcy';MtlI2 3 4-1 0 0 - 5 0 0 A^lfST*, 32 
L<I42 0 OAOf?tMW;» 
[0 0 4 2] X, tJE-> 'J Mbfl 2 3 UflEflS 2 &fkME 
til 5*3&«Lfc», Jt^*-«5)r*6roSlESU»ai 
HraLfcRJ£tt0^^9 i' 'J J: I) 

XiiAl^*«#UE*a»JSofcii>w4«« (H^ 

[0 0 4 3 ] X, frE^M«r^A1-«lil(cX^«:tt-& 

f^**iSffi-4»^U«±, BUSfiv 'J Mfc« 2 3 ^®)SL 
fcft, RlTlftEBI 8 <F>i§£<V iiUv "J Mtftatraff 

L/cMi, * % f» r aaw u a i x « a i * «s * l e 

«SSffMo^i6W^JS/i (H**i*) *JBftLfc« HI 
0 tt*»9§OE»i«T»K®*3ft*teftl*»«*>X 

^<0-H*^J «r ^i-»f SUIT* h 0 
[0 0 4 4 ] 121 1 0T*, #RB#-f- IK 13^ 15 IkXf 
2 3 lillirEB 9 t [BJ-oasttSr^ L#SP.#-f-2 5 

l4mrEv'J MbS2 3±U»*^*ifcTiN i "9fS^?n 

l(4^<7?i o K&i&Ltzo «rEH8 0»&tR- 
O^ar-^ 1 JfiticlSMS 1 3 1 1 JtJC^fiE 

■t*» -Xv^-C, Kl&te*^? # 'J >^ffiic«t ») 2-7 
mTorr OTJ^vSt/ 1.5-5mTorr <7)g^#ffl^TT* 

o) , TiZ?-ry Y t LTfltfflL, 2 0 0t:^S«fi 
J£&t>'3 0 0- 5 0 0 A/#*>JK#aL£TTiN *^«L 
f? 5 00 A^^2t£t!cKSl 1 5 iM&LtZo 

SiH 4 4- 0.5- 5 mTorr *>fl-0=-Cj6iJQ U Rl£tt^/<f 
^ »J >^7jfttCi fj^»$-tdr, TiN x Siy (TiN-TiSi) «t 
•?flUSS*ifc*>';MfcJB2 3* 1 0 0-5.0 0 A^W? 
T% S4L<I42 0 0 AOJPS-CJBdt«*fc. S 
iH 4 Wttl&t+lffL, ffOTiN *^3f L 5 0 0 A<75^3 
«:1KltBV2 5 &Mf&-t*>o 

[0 0 4 5] KSSr«6?>raa«lKAIXIiAl^& 
*r«*UE«Ji«fJS«)fc*04flUB (H^-f) ^^fiSt 
L/Jo -OJ:^ft*ffi-ei»E-> , JMt«2 3 t TiNi *) 

wt, ffirEffi»»'M*fflfflL»«Q*saaT 

[0 0 4 6] (HM^lJ 1 ) H 1 1 -H 1 4 
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fz^<Dmw&mx'^i> 0 m 1 1 im%kBm® 3 5 <omi&s. 

>&2;ft.Tv>4*ig1$S&3 1 ±(Z«JtV3 3 SrKfiJL 
fc„ %Jf V 3 3 if v * (Borophospho-si 1 ic 

ate grass) BP SGtffflLift 0.8jum- 1.6^m <DW 
ST^JSLfco *KUlTfi*»«3 3 3 1 O 

^*fttt-K-fcf> ^311*3 2<7)^®co-g|5S-3gtB?^^,^ 
ma 3 4iMO.Ltz 0 «!E«»nOiS2«±a6«OfflHc?f 

# ^±StS^J £li 0.5j«m - 1.0/ym T**i), - 
#/Jv?i/->iISl±*-) 0.3^m- 0.7^ra T**^> 0 -At^, *ft 
«S 3 3 (D<k3kW. 3 4 Ort BR 3 

1 0»ffl3ftfc*Ii±UK:tl[|»SM3 5£ffML£ D mi 

fESt»i»e6S3 5«4fflrEia8t^Lfca»>, r^^># 

H^T-X^< -y * 'J > ^ffitc «t 0 ^ * ->t7 ATi 4: fa 1 0 
0- 3 0 0 AoH3-?IE*L*lilt*»M*KdcL*: 
l±tl* ? 7mTorr ►) , N2 OtfJifrE^ 4 0%«0 
7^rf>fiSTT*^^ , 7 * 'J Vj/^&K <t 
A^--f -i K£fa3 0 0- 1 0 0 0 A<nW 2XBML 
ffS 2 *5B|SL^o iOIR, »«co?S£liTi £ 

3&#-t&Bf *>TiN 4-^*i-^Nf ! G*^2 0 Otffclio 
^i:, itfBteticP*S« 35&450-550 'CwSS 
T\ 3 0- 6 053-<7>P<flN 2 5i^t7-- UV^L/^o 

g«*>£®irno2s TiO , Ti 2 o 3 ^oiT ftgefUMi 

[0 0 4 7] 112 (ifTR&j&W US 350v'J ;Wft^ 

8 -cke l fca 0 •> v Mb*k3x« £ 1- « 0 * ^ 1- 

® k -> Mt&s s ftfc -> 'j mub 3 6 mm $ ftfc 0 
m 1 3 «±» 1 &mm 3 7 <&j&*&i***i-o u * 

Ik® 3 6*»JSLfc*U, J*£*ttfc-f\ &«3 1**6 

1 &®JUiAl-0.4XSi-0.5XCu£-*-y-y h t LT^fflL 
J^-JB*^lSLfc»), Al-Si (Al-lXSi &&) Jilt 
Al-0.5«Cu-lXSi-&^O«t -9 CSi -£tr 7 ;U 5 A 
•&& J S , #M$ S! 5:7;i' < AXIiAl-Cu (Ai-0.5Cu£ 
XliAl-Ti -g-^COi t ICSifiK^-O^V^T^^-^A 

fcJ&jRLfco » 1 2 0 0 t&TWftifiTMmTorr 

WT, MSL< (i 2mTorr OAr^liSvT-X/'t 7 *"J > 7 
ffitc <£ •) 1 0 0 - 1 5 0 A/sec , » i L < (± 1 2 0 A 
/sec WilltT-^-f&o i«)»v<«7-li5-7.2 kW 

[0 0 4 8] # 1 ^113 7ff)WZl3.Mi L< tt4,000 
-6,000 kX'*>i> 0 LTf»C,itfc»l&««3 7 



$ v » 7 ;i/ 5 - A **-t « ^ l &JgS * B^; L 0 
Sot, E»««0Klljft*tt***Jnt4O-CJ|t*#i(t1K 

oE»oflr«ft*»iai±sii*o wOiT^^i^ffijf* 
■m^ «t o ni, mjffi^ i ±mm 3 7 mim^-, m>& 

SLffiEftttP 3 4 ii»pT* 
iltm-t&Z b tt|4„ 

[0 0 4 9] (*te^J2) 01 4 -HI 6li*#§^(7)^ 

a u jl * n □ was* j* o - nafe« * * + * <o«* a 

t-*& 0 si 1 4 -m 1 6 -e#D3#-t»itjEiii&0a 1 

^•tra-WSPttt^-to HI 1 4li^l#S13 7<7)^:JS 
T*^fl4P 3 4 *S*2:-C*gp@*^to ± »)*fl£ttK, 
fiKHlKEtaj 1 OBI 1 3 'C^ 1 ^Jgl £500 -3,000' AO 

ffl 1 37 *tt 500-550 "CO^eo^S 

jas-cij^ 1-5 from&Mm. l, 7 ^ 5 - a ^x»± 

^ (Wxlf, N 2 ,Ar) XlijixttO^X («x»f, H 2 ) 
#H^T-igff?ii*^ t tT-§*o *tFE7;l/rf>f^a 
Oft^>*)C, R T A (Rapid Thermal Annealing ) r£, 

^■^■frT^ffli-^^t tt^„ 01 4T\ 3 

[0 0 5 0] HI 5<iWEVftU633ftfc*l&R»3 

7 a±lC^2^S)13 8 tMf&-tZ?m*7FlT 0 
ffWK, 3 5 0tJiHTOjaBE-C*ffi«:*f>i*, Etfil^ 

ft«S:IR«L3,000 -5,500A<OW? 2 ^JSS *ff^ 
fiSit^o *2&WBO!|ittU LTIi. ^1 ^Jl®7)*Si®; 
fl-«-*tr**ic«4AI-Cu''frft(A!-0.5«Cu'&&) XliAl-T 
i ^ftOioftSiJ*fl-«)4v^«S:ffifflU TfflW» 1 
&«**«SidE*<r^i ft^^-g-miAl-Si ££(Al-l%Si 
^) XI4Al-Cu-Si^^(Al-0.5»Cu-lXSi ^) Oio 

[0 0 5 1 ] DKEff 2 3 8 UffitEH 1 £Wi«>J» 
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t |B]B$K?iM £ft ?#!><> 15iJ^li\ fmmi 3 (Din 
i:f? 500- 3.000h<nm\£MmiMl&.ltt^.M£ 

*®Lh-r&wkm'o 00-55 or^tt^5E?asx- 
i &mmim&mzixmmnU3 4 ^s^ir^p^ 

[0 0 5 2] B9 1 6 (1* 2 3 8 LEAS 

$ ^jfcfea * «t o fg^nfflifti- intuit! ¥fflf b ? ft 

fcigSft/^ 2 #J5H 3 8 a©SB±i:^A'7^'J >^ 
JftCi 15 fil-ffc-f- ^ — *r 2 0 0- 5 0 0 A^WST* 
»S*LRWI*lLR *®*Lfco EWWibR 

fcj&jfc L£», *MKMS«©ffi«'<* - > *K 

3-^(75 7 * MJv/?7^ -181: i •) ISLt *v» 
T\ RJtHfjLR, ¥fflil:Sft^*2i«J13 8 a, »1 
£Jp|Jf 3 7a RVimizi/ x ) Mm 3 6 **-i-4i£tt* 

mm 3 5 £jp.^K^y^>^L$fs^i-£&ie^S£ 
[0053] (^^0fj 3 ) mtmrnm 1 -c, Kis^s 

Ell 1 ro»^fcH-0*ii-Pl£tlc»BIB*B«Lfco «t 
**.tKBP SGtttfflUPS 0.8- 1.5,«di «l 
(ttxlf, 0.7X 0.7*101 ) fcJBJfiLlWEiMMMMEO 
[0 0 5 4] ffirE»ttP*»*Lfc»1REia8<*>*fcfc 

BKJi t^j£ ei&14*'< v f ] ) > rism- * *) 
mam 9 -ckw ufcftft-csjiE* i tt»»«a±u, ti 

^^-y-yht LTflJJBU TiN £Ii«fL)¥$500 A- 

kooo Aw»2it»i»a«*JK*ufco sih4 * 

0.5- 5mTorr W^BET-i^P L, RlE14*/<:x 9 ') > ? 
Um^l TiN x Siy (TiN-TiSi) i iJflUK* 

ft*:v , J;Mfc'i& 1 0 0 - 5 0 0 A«If ST, H4 t < 
(±2 0 0 A^ffS'^^fiKS-ti'/to 

[0 0 5 5] XJ±, #If?.-> 'J JVik® (iH^iB^ 2 tfet^^lt 

tfr*LfcRi&ii*'<? 9 >)>ynm~s. 

Ji±K->U MMfcJ&ftS-tSrtilf, >"J 3 > t 



[0 0 5 6] l»E«;tt*Kl±K» *3& 

aawuffirE*ifcwi 10013 okw t B-o^tt-c, 

i: ttftR&V oaifStt* t l"l± S ft* * v ^ ^ 5 - * ^ ^ 
A f BE * ft ** 4 K® A £ ffiJhT § 

Sttff 0>fc ^1±7i ? [6]± S ft & o 

[0 0 5 7] «TE*ift«2 0*6-i:|B|-«)^tt 

X'%£.*®Lh •f#*^S«WjaS frftO. 8Tm -Tm<0£g 

s„ x, -j6:.R(:iEi:Tii«fEisit«i2fl5»*-kra»uii 
Jn-efltE*»P*a*SfC4* l &«*±k* 2 £S« 

[0 0 5 8] ($jfe09 4 ) luKII^U 1 T-, KtfcK^g 
t B 1 0 Ictf L fca *3 - t 5- Ktv» T HflJ&taj 1 

fra&fiLkKBPSGfcttfflUfS 0.8- 1. 5^ m 
fliP (tflRtf, 0.7X 0. 7 a* m ) ^-ffMLitJK^iffrK 
[0 0 5 9] ME»ttP4:»JKLfcfifcs HtrfEEI 8 <7)Hf£- 

OflJEH 1 0 -ettH Ufc*ft-CUE* 1 l£tk»M± 
U, Ti«r*-y-> h t LTffifflL, TiN *1K»U*350 
0 AO*2t£»»««*JK*Lfc. -Xic, S1F4 * 0.5 
- 5mTorr «5#ET«Stn L , RlEtt^ ' < f ^ 'J > ^^isfe 
lcJ:fm»S-ti:. TiN x Siy (TiN-TiSi) ± l)«j£*ftfc 
y'JMti^l 0 0 - 5 0 0 A^IPS-C-, g3L<ti2 
0 0A«S?TB«S*fc. *K, Sih4 «5tt»4:«t>Wf 
L, ffO-TiN «r3R*L5 0 0-A«»3l!Etkl»KS4r3e«; 

[0 0 6 0] Jtffi«r*C>i'a«EW»-AlX«iAl-fr& 

■9 4*ffi-cwE'> 'J Mtmtm 1 *) mas *i/c»v»j£ 
^a"e«rEi£tti»fiJB±u-> >; ;Hbl *JKiS**inf , 

•jn/fUi* t «rEfi:tkl»M«)M«>it>mJBi: LT®fiS;Sft 
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[0061] immmmm±.\~. nuzfab-r 
aixi±ai LE**«ft«>fc*o« i ±mm i 

ff^t^o X> 1JirEfcRB*»tt-*-41ftKJl£fr*4» 

ttWt-AI3UiAI^&Sr»|31LE««®«Ofc*e>0&«Ji 
ZMf&irZo ffirE&RJi®J£roiBK, ffiTE%lt0l l -3 

oW'&fcrciWKflJE&M^&nsw** mfia^JRit 

X, f&iS!£*t£^±£ft-ftK «fc i)*»ft«ioE* 
J§oflMSrtt* , lfi]-t3*i4o " 

[0 0 6 2] tffE5lifc«2 0»£-i:H-0#ft 

"PJKffi «r fifc & WiBft S: 0. 8Tm-TmC? t&K 

4„ XiE^BKlStTttlfflESUfcfli 2 i|_ 
tar>miffi«ft4!P £Sa6£T4Sil 1 &RJ|±|::$ 2 

**iP3«>E****f»fco 
[0 0 6 3] (*MM5) 01 7R0 f Bll 8l±*»i»-«> 

ir^iTo 01 7(±-7 , t4T*-;V6 9 wBffiSPgS.O-'tfi: 

tfv^fli«6 2W®l«Sitfc J l i #fr**6 UCBPS 
G*l£fflLIP£ 0.8- 1.5^m Ojft»*6 3*JB«+ 
4„ TgBBe^« 6 6 t 6 1 K 

-.fef > r<H«6 2 tl^W,Wtfti?)lttO 6 4 . {« 
iLlf, 0.7X 0.7„m) i®& LWE**ff«« 6 1 <0 
**Mfc K— If > ^**6 2 fcJtffi Stffcfc, ffiEgjfcffl 
1 - 4 XlflfflEIH 8-01 0 ic^ L^^ffi^wMia^-W 
^ttC «fc ttttfcMMBfi 6 5 £^fiB; LTWSMMI 6 6 t R 

WRjtK6 7 iWtf&T&o Sic 2 «t i)»«*nfc«e 

If 81 6 8 *ffiET»E*Ui 6 6 ±K®l£U ifflE%l*R 

6 8C 1.0X l.O^m JiTro^T 4 7*-;U6 9 frBJS 

[0 0 6 4] flJE7T'f7*-A'6 9«UJ, H 

7 * - ;w 6 9 <D 1*1® & t>*SS tb * ft fcTWEHB ± Cltft 

Mtfi« 7 o *»mu mimmmnm<nmffiz -> u ;wt 

ttHtRroWRSR^ity J:D4:9fci3B2i:*L fc fi ») 
£*«**/<-y * 'J &m&\z. £ 

ff W t KIM ID Offlflttd^F 1 » "7 7 4 7 * - A- 



*&tc&4 0 -'Oil^T'T <7*-,«/4r#trte*Rlc 

[0 0 6 5] 018 i±±gB£JSJf 7 2 (n^tSLfm^ 
to ^frft^JilBE^'JMttoaoftUffi**^-**, Al 
-Si-Cu£-&(Al-l%Si-0.5KCu ££) XJiAl-Si ^il'X 
* 'J > Affile i «3ft 8.000A<7?I¥£T-^j§£-£± 
»4M7 2i0*t4 o tfrE-fcffifcRJUiflft 
ESttffl 1 t ra-<0*fe-e 2 0 0 tttT *>fflft-C 

1 5 OA/sec WT<75^«iffi)$r-^«i-4 0 BiJK±g|5& 
7 2 »*OlS^. Htfie±g|5&SS 7 2 W&HJR^ ■ 
(i> HUiii±g|5^iR)i 7 2 tiK4tR6 8 WiIiH1±^f6]±^ . 
fi-k § v » 7 ;v < - ^ A Otfc^ * ^-T -5 itWM ? ft 
4 rot?, 7-7^7*-^6 9rti;^fJ)L, SJE±»&« 

172 t±^^Stt* J ii*ni-4ro-c% Huia^r 7*- 

JV6 9 l±flt«Ht* f lft±$ ft&o 

[0 0 6 6] ^untewi 2 rostra— ro^ffi-c, ffirE 

±§I5^iR« KjRteJI fc 3Mt t fiuffi r 7 * - Jl^ 6 9 * 

fflrE±»*«Jiro»K-ca*fi:TC,*i4o Xtt, iMrE± 
«i5ftiiJi*w<®jaELfca, ftiaaLiWE'yT'fT*- 

^6 9 ^tfeit tz\k. fttfmi *f t 7 * - 6 9 £ 
i: <> "C & 4 o 1*)J:^4».2 &JR V (iffiTE%ffiOT 2 ro^ 

^■t raamjftfeauTii&SEffi* 1 **^* £ o tc l/^o * 
tc, RttRjhBiro^jiEiaiBa^a&REJSUiJgjaErofc 

«6«0 'J 7^7 7 ^ -KK4r«iT*»^roE«l»i 

[0 0 6 7] (1WIJ6) 01 9-0 2 1 l±*lfeBj§<75^ 

3?i"fcftO«l&iaT**o 0 1 9I±?#9 OOJgijESHfR 
imttWtt* 8 3 <*>J&ja«»**1-o <t •) ^^IcJi-^ 
#fls*«8 l±-UBPSG*fefflUI¥$ 1.5/im ro«W 
«fi»Ji8 2*igiai-*o *##««roE»«*» 

jat4«»u, a#ro^jt**ijig*?ijfflL»s 0.3- 
[0 0 6 8] *ic*isffii i oaf-g-km— o^ffir, fluie 

VMK»R8 2SITO9 0 roi*l®±lcK:^PtllS 8 3* 
ff^StL, HrEUtftltfiBroSEiS*: 5/ 'J *fttelL"> 'J ^ 
^«8 4*jBJSLfc„ UttkHiaW^lfi^fLftv^^ic 

[0 0 6 9] ^oT x &R*$r*/<* * 'J >^ffiTff^ 
«i-4*^U, i:*6»Jll«roiBiBttjJ»^A-C*4 
Ot, JgjSSftfc^WMrofi^O^ii S^/hS < 44, 
COiTi^T-fT*-^ * £triftltR CStttKfiJB * 
Lfcft. *«9J ill:, v 'J Mt« *®Jft 
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3*ifc<fe««<DtfrT-j&«*& < £4 0 
[0 0 7 0] 020 <i^mi 8 5 OJ^lSSPaf *rg?1"„ * 
fcttKJi*e->'JMfc*3o«, Kffitfll'bi', Al-Si- 
Cu-£&(Al-l%Si-0.5%Cu ^Al-Cu *&XliAl-Si 

^^ffiCi IJ» 8,000A<Olp?-C^ 
*?-tf&Jg/i 8 5 O&fiL-t bo £Ofl»» flffl£^JS®8 5 
liUffiHifctaJ 1 ©»-&t Rl-O^ffir 2 0 OttlT^i 
ST-1 5 OA/sec JaTO«j«fiilt^JSJt1-*„ ffirE& 
M 8 5 OBJSORi, fflE&AV 8 5 £5M«4tR8 2 
offifl'tt* t lBl± S ft* £ ^ r ;v 5 - 7 u cr>%t^- 4 

[0 0 7 1 ] *t:*it«2«)*^i:ra-«)Jftr, HITIB 

8 5 ^ift&sLmiffiisg o i±m^mm<r>^inr- 

1-mechanical polishing) £l$T:*:5&«H?>K&Jf *?# 
4 C l»K*«EO*j£KJ:»>JBj£SftfcE«*S(i, flR^ 

Xl4(electro-migrationi><t CPs tress-migration) 

s?nr, * u >yu^*-> 

[0 0 7 2] 

[0 0 7 3 ] X> U£*BMw»iftoBStUiai)n-C->"j3 

&t&ii8W ? ^4eo^iix$7«ni-4 0 ^^o^fttct 
•} JB* s ft fcffififcRB* Sftfcrjus-^fco 

D-itit7i*itiiJiSfi % HP»oii£K;**imjni-* 0 x, 

[0 0 7 4] *«iflW2fj£KJ: flifcffiSftfcEfiUltt. 
iMti^x*.? 7 -f *«>tftfi£ 

fifcK&Ji «1>|ll|i:-> 'J Mtii:IltS*4*^t:ii, 15 
K-> 'J Mb«*«&aSaHT-XI±y 'J => >«T-oi0;tMll&fc 



<T(>ft«*»|3t**»4o 

[0 0 7 5] tt*0>J«l5K,fcfttf, Al<0£*XI±ffiSI 

g«>ft u , -> > > ^aKtf&S-e* a o - o <t ? * 
ft4 e t:^, *&i»0¥*#ttfl0>EttJiXiiEfll 

** 9 f * «±* Jll # ^ L , JB t 

v^- -> a >Ig3&q? -t 4 i Kfc4 fc'tf, MM < IS 
4 0 

[0 0 7 6] 6Eot, *«gji:J:ftUr, *ift»i»E 
[01] t£*tt«Kii^-C, i£tfc|*B«*»l£L*:ft» 

iVfomm s ft t rrffi 0 r- * 4 „ 

[H2] fi6*««fUiJV^T, SrJgJSLfcft, 

n 2 T--';>yLrffi:»i»ih«pl4*in]±?-*/ca, i£ 

0T-*4 O 

[H3] !S6*S*U*JV»T, UE»WilfliS:«)RLfc«, 

*je*s-*T»^>ftfc»fSiia-c*4o 

[14] l»Ktt#<&ffitt*ftfl±KT* 5^ 
L fcS, (%«L9 LSfebP ^rffliS ? -fri B#ilftt#4 B*MI 

[H5] *rK«*oa:tf!l»a«±KT;i/5-'>A*«» 
Ufc«» ^teS L»«P *aift?-fr4«p2Sft»*E»i 

w/F^^/K-rEiT-*4o 

[si 6] mm*<D&wmmm±izT * < j*zm% 

L fc« . (A«L9 LffiWP * fflv5: * -fr 4 0f aft» 4 EttV 

[H 7 ] {£*rott1fi-C^tf: £ ft4 7 fl/ < - 7 A 4r 
> ^*^;-t/c«!)<7)|2MT**4„ 

[0 8] *»W<Oi|iaHi*:»«WE«UiO*ifc«**1-|Bf 

pi!llT"fe4o 

®Elt*$)4o 

[B10] *»JPJ«)*jSft:«llOEISUB<7>3lilj«||«:^i- 

iffffil2T&4 0 

[in] *»Wo*ftUJ:«*#flt3S«oEaUiJg«; 
*S«)-SI»W tztb<r>W&mx-3b 4 „ 
[0 1 2] *«ijl!<0*ttKJ:4##tt«*<DE*JfiB* 

[0 13] *«^O^ftUJ:*#i»fl:*«OE«liJBifi. 
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:££»-Hjfcey*jF-ffcA©«n&ig-c**o ' 

[El 5] *i8W«>^tttcJ:4Bin»SS*fl:W- 

imi 6] *«wo^ttcj:*i5Baajas*fto- 
#u & ;k -t ;t * <o w. m m t- * & o 

[El 8] *«Wo*tttcJ:4#i([fMeBOBe«Ui 
[El 9] *»WO*ffiUJ:*###a«WE«J| 



I®* 



[H2 o] *^^feu«t4^^s<7?ie^jfM 

*ffi<PXffi«>*J(li««r*1-fc*0«*iaT*4. 
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